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Abstract American Indians experience higher rates of obesi-
ty than any other ethnic group living in the USA. This dispar-
ity begins to develop in early childhood, and the excess weight
carried by American Indian children contributes to health
conditions that can affect their quality of life by the time they
enter preschool. These children consume less than recom-
mended amounts of fruits and vegetables, a dietary pattern
that may be related to the development of obesity and other
health conditions. This qualitative study explored the fruit and
vegetable intake of American Indian toddlers through use of
the information-motivation-behavioral skills (IMB) model.
Focus groups with caregivers of American Indian toddlers
and interviews with stakeholders in American Indian commu-
nities were conducted to investigate perceptions of knowl-
edge, motivational, and behavioral skills related to the fruit
and vegetable intake of American Indian toddlers. Study
participants communicated that peer support, food insecu-
rities, cultural norms, self-efficacy, and skills to prepare fruits
and vegetables impact their ability to provide fruits and veg-
etables to toddlers. Study participants expressed a desire to
increase their knowledge regarding fruits and vegetables, in-
cluding variety, benefits, and recommendations for consump-
tion. Findings from this qualitative study provide essential
insights into perceptions of fruits and vegetables among care-
givers of American Indian toddlers and stakeholders in Amer-
ican Indian communities. Future research will utilize these
findings to develop a culturally appropriate IMB-model-
based fruit and vegetable-focused nutrition education program
for American Indian families.
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Introduction
The Centers for Disease Control (CDC) express obesity in
terms of body mass index (BMI), where weight in kilograms
is divided by height in meters squared (kg/m2) [1]. Over-
weight is classified as a BMI between 25.0 and 29.9; obesity
is classified as a BMI greater than or equal to 30.0; and
extreme obesity is classified as a BMI greater than or equal
to 40.0 [1]. These values have been established due to their
associations with increased rates of comorbidities, such as
heart disease and diabetes [2]. American Indian children are
disproportionately affected by obesity in comparison to other
groups. While estimates of childhood overweight and obesity
are high among all ethnic groups, rates among American
Indian children exceed those of all other ethnicities combined
[3–5]. Data from the CDC conclude that between 2003 and
2010, the prevalence of obesity actually decreased among all
ethnic groups except the American Indian population [6]. In
comparison to children in other ethnic groups, American
Indian children also have a greater risk of cardiovascular risk
factors, diabetes, and premature death [7]. This disparity is
likely a result of numerous intersecting factors, and it has been
suggested that lifestyle practices, such as physical inactivity
and excessive caloric intake are contributing factors [7, 8].
The obesity disparity that has been documented with the
American Indian population often develops in early child-
hood, as early as 12 months of age [8], with American Indian
infants exhibiting high rates of obesity that correlate to over-
weight status later in childhood. Considering the early
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development of overweight, obesity, and other nutrition-
related chronic diseases among American Indian children
and the extreme disparity that exists with this population
compared to other ethnic groups, interventions need to be
developed and implemented to improve the health status of
American Indian children [8, 9].
Few nutrition interventions have been implemented among
young American Indian children [10]. Research into the die-
tary behaviors of American Indians is also somewhat limited,
as many individuals live in rural tribal reservations exempt
from national surveys [11]. There are also issues of tremen-
dous variety within the diets of American Indians, as well as
concerns of mistrust among the population, which can make
gathering dietary data challenging [12]. However, recent
quantitative investigations into the diets of American Indian
individuals have shown inadequate consumption of fruits and
vegetables [13–15].
The health benefits associated with adequate fruit and
vegetable intake include prevention of many of the chronic
conditions that American Indians disproportionately suffer
from, such as stroke, cardiovascular disease, and obesity
[16–19]. Therefore, it is imperative to explore the phenome-
non of inadequate fruit and vegetable intake among American
Indian children to inform future interventions to address in-
take and improve health conditions of this population.
Prior to developing nutrition interventions, we need to
understand the specific population and any attitudes, beliefs,
or values that may impact the behavior being addressed [20].
Few studies have been conducted that investigate elements of
the dietary behaviors of American Indian toddlers or this
ethnic group in general. Researchers have concluded that fruit
and vegetable intakes among American Indian groups is re-
lated to social supports [11], self-efficacy, and knowledge [21]
and perceptions to healthy eating [22]. The information-
motivation-behavioral skills (IMB) model addresses these
issues within its three constructs. This general model of health
behavior change has been used to frame and create theoreti-
cally and empirically based health risk reduction interven-
tions. The IMB model focuses on the set of informational,
motivational, and behavioral skills associated with successful
practice of preventive health-related behaviors [23]. The in-
formation construct refers to highly relevant knowledge about
the health behavior. The motivation construct embodies a
range of perceptions related to the behavior, including social
and environmental supports and personal attitudes. The be-
havioral skills construct is based on the concept of self-
efficacy but also takes actual skill level into account [20].
The model postulates that when individuals are well-in-
formed, motivated to act, and possess the necessary behavioral
skills required to act effectively, they will likely initiate and
maintain a health behavior [24].
Dietary habits are established early in childhood, making
parents and caregivers key role models in forming these habits
and driving behavioral change [25–27].Community also plays
an important role in supporting the health-related behaviors of
American Indian children [28]. Thus, the purpose of this study
was to explore the topic of fruit and vegetable intake of
American Indian toddlers within the framework of the IMB
model by conducting focus groups with primary caregivers
and interviews with community stakeholders.
Methods
Participants
Study participants were primary caregivers of American Indi-
an toddlers, (ages 2 to 5 years old) and stakeholders in Amer-
ican Indian communities. Primary caregivers were parents or
any individual who self-identified as being responsible for
providing meals and health care to the child. These inclusion
criteria were used to ensure that participants could provide
accurate information regarding dietary preferences and health
needs of the children in question. It also allowed for grand-
parents or other caregivers to participate, a necessary consid-
eration as American Indian grandmothers are often the prima-
ry caregiver of their grandchildren [29], which may be a result
of socioeconomic challenges or cultural norms [30]. The
caregivers identified the child as being of American Indian
descent.
Many American Indian tribal communities are bound to-
gether by a sense of cultural ties and community pride, with
the notion that all members are connected in a circular fashion
[31]. Community stakeholders were identified as individuals
who have connections in the community and experience
working with American Indian toddlers and families on
health- and nutrition-related issues, such as WIC educators,
Head Start staff, and extension educators. All study partici-
pants were English proficient.
Study Setting
This study was conducted on two tribal reservations and in
three urban settings servicing the American Indian community
in Nebraska. There are approximately 5.2 million individuals
who identify themselves as American Indian nationwide [32].
Of the estimated 1,855,525 individuals living in Nebraska,
1.3 % identify themselves as being of American Indian de-
scent [33]. Study participants represented several tribes, in-
cluding Omaha, Santee Sioux, Ponca, and Winnebago. This
study was reviewed and approved by the University of
Nebraska-Lincoln Institutional Review Board (IRB) and by
tribal leaders on the reservations where the study took place.
Special approval was obtained from IRB to work with care-
givers under the age of 19 to ensure this study obtained
perspectives of young caregivers.
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Recruitment
The researcher spent extensive time in the communities prior
to recruitment to aid in the establishment of trust. Recruitment
took place at community health fairs and through flyers,
online social media, and newsletters for American Indian
community centers and reservations. Non-probability conve-
nience and snowball sampling methods were used, in which
the researcher recruited interested participants at a variety of
community events who then recruited additional participants
from their networks [34]. Researcher contact information was
given to interested individuals, and preliminary screening was
conducted over the phone to confirm that the participant was
the primary caregiver of an American Indian child between
the ages of 2 and 5 years old. The participants of the structured
interviews were recruited via referrals from local extension
offices, Indian Health Service hospitals, and community cen-
ters using criterion and maximum variation sampling [34]. By
employing this sampling technique, individuals were selected
that varied in their experiences with American Indian toddlers
and families which allowed for an in-depth understanding of
the complexity of the issue being explored [34]. Participants
of the focus groups received a $25 gift card and a light lunch
for their participation in the study. Participants of the inter-
views received a $10 gift card for their participation.
Procedures
Focus Groups
The focus groups were held in community settings such as
community colleges and Head Start centers. Each focus group
has between 3 and 12 participants. Sessions lasted between 35
and 75 min in duration. Informed consent was reviewed and
obtained in writing prior to initiating each focus group. Par-
ticipants completed a demographic questionnaire and the “By-
Meal Fruit and Vegetable Screener,” a validated fruit and
vegetable food frequency questionnaire [35] in which they
estimated their child’s fruit and vegetable intake. If the focus
group participant indicated that they had more than one child
between the ages of 2 and 5, they were instructed to fill out the
questionnaire in response to the youngest child in the 2 to 5
age range. After completion of the questionnaire, a trained
facilitator introduced herself and explained the purposes of the
study and the logistics of the focus group discussion. Partic-
ipants introduced themselves using only first names. All focus
group sessions were digitally recorded and transcribed.
Awritten script was used to guide the focus group discus-
sion. The focus group questions were based on the IMBmodel
constructs to extract information about perceptions related to
fruit and vegetable intake among American Indian toddlers
and caregivers. These questions were reviewed by community
stakeholders and revised accordingly. The focus group
sessions followed standard focus group procedures [36],
which first began with an ice-breaker question, moved to
general questions regarding fruits and vegetables, and then
became more specific regarding perceptions, challenges, and
knowledge. To increase the trustworthiness of the findings
[37], at the conclusion of each focus group, the facilitator
summarized the session and asked for confirmation and clar-
ification of these statements.
Interviews
Interviews were held in locations selected by the interviewee
and were typically private rooms in office buildings. Sessions
lasted between 20 and 60 min in duration. Informed consent
was reviewed and obtained in writing prior to the start of each
interview. Interviews were digitally recorded and transcribed.
Notes of key topics were taken to aid in analysis. An interview
protocol was used to guide questioning [38]. The sessions
started with ice-breaker questions and then continued toward
descriptive questions regarding the interviewees’ experiences
working with American Indian families with toddlers. The
interviews concluded with questions regarding challenges and
perceptions to addressing nutrition and health in American
Indian communities. Table 1 lists examples of questions used
in both the focus group and interview sessions. Focus groups
and interviews were conducted until it was determined that
saturation was reached and no new information was being
gathered [36].
Data Analysis
Audio recordings were transcribed verbatim and entered into
the QSR NVivo software package (NVivo version 9, QSR
International, Melbourne, Australia, 2010). Transcripts were
Table 1 Sample focus group and interview questions from guide
Focus group questions
Ice-breaker When I say fruits and vegetables, what comes to mind?
Attitudes How do you think your child feels about eating fruits and
vegetables?
-Why do you think they feel that way?
Challenges What are some things that make it difficult for you to offer
your child fruits and vegetables?
Knowledge What types of things would you like to learn about fruits
and vegetables?
Interview questions
Ice-breaker Tell me, what is your favorite thing about this job?
Experiences Tell me more about your interactions with American Indian
families.
Attitudes What are some nutrition-related perceptions that you en-
counter?
Challenges What challenges do you think exist in addressing the health
of the American Indian population?
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analyzed using qualitative content analysis strategies [39].
Each transcript was analyzed first as an individual case. After
each transcript was analyzed, the focus group transcripts were
analyzed together for common themes, as were the interview
transcripts. Finally, the focus group and interview transcripts
were analyzed together and assessed for concordance and
discordance.
The researcher engaged in memoing the transcripts and
categorized these notes using open coding, a process in which
broad trends in the data are conceptualized and labeled [40]. A
coding manual was developed, which provided descriptions
for each identified code. Codes were grouped into larger
categories identified as themes. Two additional members of
the study team jointly examined the transcripts and engaged in
open coding and theming of the data. The researchers com-
pared and discussed themes and resolved discrepancies to
address inter-rater reliability. The developed themes were then
assessed for applicability to the IMB model. The themes were
divided into sub-themes, with the IMBmodel constructs as the
primary themes. It is important to note that, while the research
team did use the IMB model to explain the results, the use of
open coding ensured that themes emerged that were beyond
the scope of the IMB model. The fruit and vegetable food
frequency questionnaire was scored using guidelines from the
National Cancer Institute [41], and daily averages of intakes
were calculated.
Results
Six focus groups (N=45) and ten individual interviews were
conducted. Focus group participants were predominately fe-
male (93.33%) and ranged in age from 15 to 64 years old with
a mean age of 38.15 (s.d.±15.29). Participants had an average
of 3.44 children in their care and 46.67 % reported some post-
high school training or education. Average reported intake of
fruits (excluding 100 % juice) was 0.79 cups (s.d.±0.78) per
day. Average intake of vegetables (excluding French fries and
white potatoes) was 2.12 cups (s.d.±2.37) per day. Table 2
provides demographic and fruit and vegetable intake results.
Interview participants held a variety of positions within
American Indian communities. All participants’ positions re-
quired that they interact with American Indian toddlers and/or
families. Interview participants had a combined 57 years of
experience working with the American Indian population.
During content analysis, several themes emerged from the
focus groups and interviews. Tables 3 and 4 depict themes
that were compiled from the interviews and focus groups
individually and sample quotes to illustrate these themes.
When combined, the focus group and interview data yielded
several concordant themes related to fruit and vegetable-
related information, motivation, and behavioral skills (see
Fig. 1 for a pictorial representation of these themes).
Information-related themes included the benefits of fruits
and vegetables, cooking, food safety, and quality.
Motivation-related themes included parental and child atti-
tudes, food security, and environmental supports.
Behavioral-skill-related themes included cooking, gardening,
and role modeling.
Information: “If We Can Just Educate Ourselves so We
Can Educate Our Children”
Both focus group and interview participants communicated a
need and a desire to increase knowledge regarding fruits,
vegetables, and general healthy eating. Caregivers reported
being confused about the variety of messages they hear in the
media regarding “nutritious eating,” which types of fruits and
vegetables to purchase and the best ways to prepare certain
fruits and vegetables. Interview participants communicated
Table 2 Focus group participant demographics and reported toddler fruit
and vegetable intake
Characteristic Na Percentage
Gender
Female 42 93.3
Male 3 6.7
Race
American Indian 43 95.6
Other 2 4.4
Education
Less than high school 3 6.7
Some high school 4 8.9
High school diploma/GED 17 37.8
Some college 13 28.9
College grad 6 13.3
Post-college grad 2 4.4
Employment
Full-time 8 22.2
Part-time 5 13.9
Retired 6 16.7
Student 8 22.2
Unemployed 9 25.0
Mean s.d.
Age (years) 38.16 15.30
Number of kids in care 3.44 2.88
Child fruit intake 0.79 cups 0.78
Child juice intake 1.85 cups 2.04
Child vegetable intake (− potatoes) 2.13 cups 2.37
Child potato intake 0.40 cups 0.48
a Individual categories may not sum to 45 due to missing values
b Percentage may sum to >100 due to rounding
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that a lack of knowledge regarding dietary guidelines for
children and cooking skills are issues that impact dietary
intake among American Indian families.
Participants in both focus groups and interviews stated that,
to improve intake of fruits and vegetables, educational pro-
grams need to include hands-on activities for children to get
them involved with the preparation of fruits and vegetables.
Caregivers requested information regarding specific health
benefits of fruits and vegetables, gardening and expressed a
desire to learn about new fruits and vegetables. As one focus
group participant stated, “I don’t even know what all of the
vegetables are, so something to tell me this is what this is, this
is how you make it, and this is what it is good for.” Stake-
holders concurred that educational programs should include
detailed information regarding how to use different types of
fruits and vegetables. Communicating this idea was one inter-
view participant, who stated “I really feel it’s education, that’s
the main thing… I think it’s education all the way through.
Teach them how to go to the grocery store. Teach them how to
make a list.”
One topic consistently expressed through the focus groups
that was not communicated in the stakeholder interviews was
the issue of food safety. Caregivers communicated concerns
regarding best practices to keep their food from becoming
harmful to their families. As one participant stated, “Some
(vegetables) are worse than others. You always hear about
tomatoes and spinach, so I don’t even buy them.” Caregivers
discussed that their primary concern related to food safety was
in keeping their toddlers “from getting sick.” While partici-
pants did not express specific foodborne illnesses of concern,
they did express desire to learn more about ways to keep their
toddlers safe from foodborne illnesses in general.
Motivation: “I Think the Circle Is Just Broken”
Caregivers communicated numerous aspects of motivation
throughout the focus group discussions. Personal attitudes
toward fruits and vegetables were discussed and a wide vari-
ety of opinions on the topic were expressed. One focus group
participant stated, “When I think of fruits and vegetables, my
mouth just starts watering.” In comparison, another participant
stated, “I don’t eat no vegetables.” A broad range of toddler
opinions regarding fruits and vegetables were also discussed,
from “He loves all of his vegetables” to “It’s a struggle, I can’t
even get my son to try a tomato.” Caregivers communicated
Table 3 Interview themes and illustrative quotes
Theme Quote
Taste is key “They say, ‘I know it’s not gonna taste good, I
don’t want that.’”
Convenience wins “There’s no preparing an actual meal for the
children and themselves. It’s more fast food or
pizzas, hot dogs, convenience. And not
nutritious, either. Like a lot of pop.”
Food security “A lot of those junk foods are a lot cheaper to
buy and they still feed your family and that is
what they are looking to do is just to feed their
kids and fill them.”
All about education “I really feel it’s about education. That’s the
main thing. You know, they might have
grown up where their mom never cooked or
taught them how to prepare a meal or the
importance of eating together as a family.”
A community issue “Diabetes, obesity, this is a community problem,
a Native American problem.”
Keeping the children
healthy
“Just addressing the absolute importance of,
your child needs to be eating healthy. You
can’t feed them garbage and expect them to
grow up.”
Role modeling makes
a difference
“One will start eating it and if he likes it then
another one will be like, ‘Oh I like it too’ and
they kind of follow the pack.”
Taking responsibility “I think they know it’s important, but don’t
know how to make it important.”
Table 4 Focus group themes and illustrative quotes
Theme Quote
Knowledge is power “I’d like to know, like the different things that
they can help, like, carrots with eyes, and they
say that, like some fruits and vegetables help,
like reduce the risk of cancers and stuff like
that.”
Support from others “My sister comes over and she doesn’t like
tomatoes so she’ll be like, ‘Oh that’s
disgusting” and then (my kids) look down and
then they won’t eat it. And then I’m like
‘Thanks a lot.’”
Parental behaviors “When we eat, I’ll make sure that we have
vegetables on our plate and I will eat it in front
of them.”
Cooking versus
convenience
“It’s just so much easier if you can just open a
package of something and eat it.”
Making healthy
foods palatable
“Like wemade peas and carrots and we had to put
like a little brown sugar in it otherwise they
wouldn’t even try it.”
Getting the kids
involved
“Mine always say they helped so they want to
taste it. They will say, ‘I helped make this, isn’t
it delicious!’”
Doing it for the
children
“If we can just educate ourselves so we can
educate our children and teach them how to eat
right. You know, it’d be best for them. Healthy
and they will live longer I think.”
Accessibility and
affordability
“And a lot of times you have no transportation to
get to the store and you are spending all of your
money getting where you need to go and it’s
horrible; because I have to tell those kids I
don’t have enough money for you to have
vegetables at lunch.”
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that taste and other sensory aspects of fruits and vegetables
play a large role in determining whether or not their toddler
will try a new fruit or vegetable. As one participant stated,
“My daughter hates the smell and the texture and the taste.
Pretty much everything.”
Community stakeholders echoed these challenges and
communicated that attitudes around taste are an issue when
offering healthy foods to both caregivers and toddlers. One
stakeholder communicated one such experience, “I was just
talking to a parent last weekwho said, ‘I know if it tastes good,
it’s not good for me, and if it’s healthy, it’s gonna taste bad.’
It’s not just kids, it’s everybody.”
Both focus group and interview participants discussed
social influences to offering healthful foods such as fruits
and vegetables to young children. Study participants
discussed lack of peer support as a challenge to providing
fruits and vegetables to their young children. As one focus
group participant stated, “I am the only one in my family, in
my house, that cares about fruits or vegetables at all…and that
is just so frustrating to me.” Caregivers discussed that family
and peer networks were especially important in ensuring their
toddlers received a consistent message regarding fruits, vege-
tables, and healthy eating. As summarized by one participant,
“They hear them say, ‘I don’t want to eat that,’ or at a certain
cousins house and they hear them talk about a certain vegeta-
ble that they used to eat and then they won’t eat it anymore. It
makes it so hard.”
In contrast, the social supports that were discussed by
community stakeholders focused on the roles that elders and
the broader American Indian community can play in address-
ing the health of its members. As one stakeholder put, “Food
means a great deal to them, it is an honor…but I think the
circle is just broken. But not one person is going to accomplish
it and they need to see that multiple sources care.” In
discussing the health of American Indian toddlers, stake-
holders framed it as a “community problem” that requires
support from throughout the community.
Both caregivers and community stakeholders discussed the
role that schools and daycares can play in increasing fruit and
vegetable consumption. One caregiver offered, “They do give
them snacks at school, like fruits and vegetables, but it’s not as
often of the time. They really should give them more.” This
sentiment was echoed by a community stakeholder who sug-
gested, “It has to happen, I think, in the schools.”
Numerous aspects of food security were discussed in both the
focus groups and interviews with stakeholders. Caregivers com-
municated that accessibility and affordability limits them in their
purchases of fruits, vegetables, and healthful foods in general.
“And a lot of times you have no transportation to get to the store
and you are spending all of your money getting where you need
to go and it’s horrible, because I have to tell those kids I don’t
have enough money for you to have vegetables at lunch.”
Community stakeholders discussed similar issues with
food security among the American Indian families they serve.
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Fig. 1 IMB model with themes from focus groups and interviews
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As a result of limited availability and limited budgets, stake-
holders see caregivers providing foods that are lacking in
nutritional value. As stated by one interview participant,
“They don’t have access to a store so they send their kids to
the convenience store to buy chips and pop and what is cheap
to keep their bellies full.”
Behavioral Skills: “I Want to Be More Self-Sufficient
with Fruits and Vegetables”
Focus group participants discussed numerous behavioral
skills imperative for offering their toddlers fruits and vegeta-
bles, which included actual skill-sets and self-efficacy. Care-
givers discussed perceived and actual cooking skills, garden-
ing, role modeling, and ability to provide fruits and vegetables
to their children. In regard to cooking self-efficacy, one focus
group participant stated, “I can follow a recipe and it doesn’t
turn out half the time if I’m not familiar with cooking it.”
Focus group participants indicated that they often prepare the
same meals repeatedly and “get into ruts” because they lack
confidence to try new recipes and offer a variety of different
fruits and vegetables to their family.
Caregivers discussed the importance of role modeling and
commented on their skills in serving as an example in eating
fruits and vegetables. For example, “My daughter, she’ll see
and she’ll be kind of checking it out and be like, ok, if mom is
doing it so let me try this.” Caregivers discussed that their
children oftentimes serve as role models for them, and that, at
times, it is after their child’s urging that they purchase or
prepare a new fruit or vegetable for the family.
Stakeholders also found role modeling important and
discussed how eating norms are established by parents, “They
think, ‘Well I didn’t eat this and that when I was growing up and
I am fine so my kids will be fine.’ They just aren’t seeing it.”
This mindset, stakeholders suggested, is a difficult barrier in
addressing nutrition behaviors amongAmerican Indian families.
Both caregivers and stakeholders discussed gardening pro-
grams as an option to improve availability and defer the cost
of fruits and vegetables. Caregivers expressed a desire to
grow, freeze, and can vegetables in an effort to become “more
self-sufficient.” Community stakeholders suggested that these
programs have been effective at addressing numerous aspects
related to fruit and vegetable intake, “They were learning the
value of hard work and exercise with gardening…and what’s
good to eat and how to eat it.”
Keeping the Children Healthy: “When the Kids Eat
Better, They Have a Better Chance”
Amessage heard consistently from caregivers and community
stakeholders was that, above all, they are concerned about the
health of their children. Caregivers discussed their own per-
sonal struggles with diabetes and their desires to keep their
toddlers from having these same issues, “Because of my
diabetes, I am trying to keep my kids healthier so they don’t
get it. That’s my main goal, that they don’t get it.”
Community stakeholders also echoed these concerns re-
garding diabetes and discussed efforts to educate children
about how to reduce their risk. One stakeholder stated,
“Now we do youth diabetes education classes, we are starting
earlier.” A health issue that was not discussed among care-
givers that weighed heavily on the minds of stakeholders was
that of dental health. As expressed by one stakeholder, “The
kids’ teeth are poor. They come in here with a lot of cavities. I
suspect it’s a result of bottles, with juice and stuff. Probably
junk food too.”
Study participants communicated that a complex interac-
tion of factors takes place to impact children’s fruit and veg-
etable consumption. As one community stakeholder concisely
stated, “It’s the knowledge and desire to cook healthy foods
for your family and the access to get it. Like, it’s a hand in
hand thing. If I want to cook healthy meals for my family but I
don’t have the resources and support to do it, I’m not going to
do it.”
Discussion
This study used qualitative methods to explore fruit and
vegetable-related perceptions among caregivers of American
Indian toddlers and stakeholders in American Indian commu-
nities throughout two tribal reservations and three urban set-
tings servicing the American Indian community in Nebraska.
Caregiver and stakeholder perceptions about fruits, vegeta-
bles, and healthful eating in general provided valuable insights
that may be used in developing educational programs tailored
to the American Indian community.
Caregivers reported the fruit and vegetable consumption of
their children, with an average reported intake of 0.78 cups per
day of fruit and 2.12 cups per day of vegetables. This is higher
than what studies in similar populations have reported [14, 15]
and indicates that study participants have children who are
meeting the US Department of Agriculture’s 2010 Dietary
Guidelines for Americans for vegetables but not for fruits
[42]. However, it is also possible that study participants
overestimated their child’s intake of vegetables and/or fruits,
as has been reported as a challenge with food frequency
questionnaires [43]. There was a wide range in the age of
the focus group participants (15 to 64 years old), with several
grandmothers reporting as caregivers of the toddlers.
A topic of discussion throughout the focus groups and
interviews was that of the accessibility and affordability of
fruits and vegetables. The US Department of Agriculture
(USDA) defines a food desert as “urban neighborhoods and
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rural towns without ready access to fresh, healthy, and afford-
able food [44].” According to the USDA’s Economic Re-
search Service Food Service Locator [45], four of the five
sites where focus groups took place are considered food
deserts and in need of improved environmental supports to
increase access to fresh fruits and vegetables.
Caregivers and community stakeholders in this study
discussed several challenges to providing fruits and vegeta-
bles to toddler-age children, including child attitudes toward
fruits and vegetables, family and peer support, food insecu-
rities, self-efficacy, and skills to prepare fruits and vegetables.
Caregivers also discussed the role that their own attitudes
toward fruits and vegetables and the knowledge of the benefits
of consumption of fruits and vegetables can have in offering
fruits and vegetables to their family. These results are consis-
tent with previously conducted studies with parents of
preschool-age children [46, 47] which concluded that barriers
to fruit and vegetable consumption among children include
availability, cost, role modeling, time limitations, and knowl-
edge of preparation.
These results are also consistent with findings from
studies that have been conducted with American Indian
individuals of varying age groups. For adolescent-age
American Indian children, perceptions of overall health,
social, and family supports play a large role in fruit and
vegetable intake [11]. For the primary grocery shopper in
American Indian families, self-efficacy and knowledge has
predicted buying behaviors of both healthful and less-
nutritious food items [22]. Previously conducted qualitative
research among American Indian adults also revealed that
environmental backing, such as support from schools and
peers, as well as relevant knowledge about healthful eating
and access to nutrient dense foods, all impact perceptions of
nutritious foods [22].
Caregivers of American Indian toddlers expressed con-
cerns regarding their young child’s risk for type II diabetes.
These are valid concerns, with American Indian youth at nine
times the risk of a type II diabetes diagnosis compared to non-
Hispanic whites [48]. However, this is the first study to
uncover caregiver concerns regarding their toddler-age child’s
risk for developing diabetes through a qualitative design.
Community stakeholders expressed a variety of ideas
around the health and wellness of American Indian toddlers
that were congruent with the topics expressed through the
caregiver focus groups. Concerns surrounding dental caries,
however, were not shared by caregivers. Stakeholders have
cause for concern as it has been estimated that the prevalence
of early childhood caries among American Indian children is
approximately 300 times higher than the US all-race preva-
lence, with approximately 25.0 % of American Indian chil-
dren requiring full mouth restoration by the time they enter
kindergarten and an all-race prevalence of early childhood
caries of 8.0 % [49].
The IMB model suggests that targeted interventions to
improve the fruit and vegetable intake of American Indian
toddlers should address deficits in information, motivation,
and behavioral skills of caregivers [25].While numerous fruit-
and vegetable-based interventions have been developed and
implemented for a wide variety of audiences [50–54], few
interventions have targeted American Indian children. Those
that have been implemented have been somewhat narrow in
scope and focused specifically on improving self-efficacy
[55], increasing school and family supports [56], and address-
ing cultural barriers [57].
While culture was not a specific topic of discussion among
caregivers in the focus groups, it was consistently discussed
among community stakeholders. The idea that nutrition and
health-related issues are issues that warrant community atten-
tion has been expressed in previous research [58, 59]. The
concept of community as a “circle” as communicated by one
stakeholder is also not a new concept, especially as it relates to
American Indian children. The Circle of Courage model [60]
has been used to develop empowerment programs among
American Indian youth. The circle is broken into four sections
that focus on belonging, mastery, independence, and autono-
my. The shape of the circle is important, as there are no sharp
edges and serves to guide children into a community of
understanding and compassion. As community stakeholders
in this study communicated, it is important to consider these
aspects of culture in developing future nutrition interventions
for American Indian families with toddlers. The IMB model
from this study (Fig. 1) is outlined by a circle to represent the
interaction between culture and all findings of this study.
Based on findings from this current study, future interven-
tions to improve fruit and vegetable intake among American
Indian toddlers should address several key topics. Caregivers
suggested that programs should include information regarding
recommendations for amounts and types of fruits and vegeta-
bles to be provided to their children, ways to keep food safe
from foodborne illnesses, and different recipes. Caregivers
also suggested that hands-on cooking classes and activities
for their children would help to improve their children’s
perceptions of fruits and vegetables. Gardening programs
may be effective at improving caregivers’ and children’s
attitudes toward fruits and vegetables and addressing issues
with food security. These programs should focus on building
community awareness and obtaining support from key leaders
in the community regarding nutrition-related health issues,
including elders and tribal officials.
This qualitative study is one of the first pieces of research
that has compared and contrasted qualitative findings from
caregivers of American Indian toddlers and American Indian
community stakeholders regarding nutrition-related percep-
tions. While this study had a relatively small sample size
(N=55), this is typical of focus group research [36] and
qualitative research in general [34]. Additionally, while the
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goal of qualitative research is to explore complex issues in-
depth and not necessarily to generalize [34], study participants
represented at least four major tribes representative of the
Great Plains, including Omaha, Santee Sioux, Ponca, and
Winnebago [61].
While the focus group facilitator and interviewer was not of
American Indian descent, trust had been established with
many of the participants by the facilitator’s attendance at
numerous health fairs and events at the community centers
and reservations. This ensured that participants felt comfort-
able openly discussing thoughts and feelings about personal
topics. Additionally, although study participants were encour-
aged to give open and honest answers, the nature of the topics
being discussed may have lent themselves to provide optimis-
tic responses. While the interviewer regularly ensured partic-
ipants that there were no right or wrong answers, some par-
ticipants may have answered more positively as a result of
social desirability.
This study provides detailed insights into perceptions of
fruits, vegetables, and general nutrition perceptions among
caregivers of American Indian toddlers and stakeholders in
American Indian communities. Future research should apply
qualitative methods to explore the issue of fruit and vegetable
consumption among American Indian children in other tribal
communities. Research should also strive to assess the IMB
model’s applicability to fruit and vegetable consumption
among American Indian toddlers to a quantitative assessment
to generalize the findings from this and future qualitative
studies and to inform the development of educational pro-
grams to increase fruit and vegetable consumption among the
American Indian population.
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